Accelerated wound healing by S-methylmethionine sulfonium: evidence of dermal fibroblast activation via the ERK1/2 pathway.
S-Methylmethionine sulfonium (SMMS) is a derivative of the amino acid methionine, and is synthesized in a variety of plants. SMMS is widely referred to as vitamin U because of its potent therapeutic effect on gastrointestinal ulceration. Skin wounds are accompanied by mucosal erosion and share similar histopathological aspects with gastric ulcers, so it is plausible that SMMS may promote skin wound healing. In animal models, topical administration of SMMS for a given period of time, to both physical and chemical wounds, facilitated wound closure and promoted re-epithelialization compared with a control. In addition, single SMMS treatment was sufficient to promote the growth of human dermal fibroblasts (hDFs) as well as the migration of hDFs, which are indispensable steps for skin wound healing. The promotion of hDF proliferation and migration resulted from considerable activation of ERK1/2 by SMMS, and inhibition of ERK activity by a chemical inhibitor significantly abrogated both the promoted proliferation and migration of hDFs. Therefore, we concluded that SMMS facilitated the repair process of skin damage by activation of dermal fibroblasts, which suggests that SMMS has potential as a skin wound-healing agent.